VIM/IMP carbapenemase-producing Enterobacteriaceae in Poland: epidemic Enterobacter hormaechei and Klebsiella oxytoca lineages.
To analyse VIM/IMP-type MBL-producing Enterobacteriaceae isolates identified in Poland during 2006-12. Isolates were typed by PFGE, followed by MLST. blaVIM/IMP genes were amplified and sequenced within class 1 integrons. Their plasmidic versus chromosomal location was assessed by nuclease S1 and I-CeuI plus hybridization experiments. Plasmids were characterized by transfer assays and PCR-based replicon typing. One hundred and nineteen VIM/IMP-positive Enterobacteriaceae cases were reported in Poland from the first case in 2006 until 2012. The patients were in 54 hospitals and were infected or colonized by 121 organisms, including Enterobacter cloacae complex (n = 64), Klebsiella oxytoca (n = 23), Serratia marcescens (n = 20) and Klebsiella pneumoniae (n = 11). The isolates represented numerous pulsotypes and mainly original STs, and carried eight integrons with blaVIM-1-like genes (blaVIM-1/-4/-28/-37/-40; n = 101), three with blaVIM-2 variants (blaVIM-2/-20; n = 17) and one with blaIMP-19 (n = 3). Six integrons were new, and five and two formed prevalent families of In238-like (n = 96) and In1008-like (n = 16) elements, respectively. In238 (aacA4-blaVIM-4rpt) and In1008 (blaVIM-2-aacA4) had been originally observed in Polish Pseudomonas aeruginosa, suggestive of their transfer to enterobacteria, followed by spread and diversification. Four organisms have disseminated inter-regionally, i.e. Enterobacter hormaechei ST90 with plasmidic In238/In238a integrons (n = 36), K. oxytoca ST145 with a chromosomal In237-like element (n = 18) and two subclones of E. hormaechei ST89 with In1008- or In238-type variants (n = 8 and n = 7, respectively). The epidemiology of VIM/IMP-producing Enterobacteriaceae in Poland has revealed a remarkable number of specific or novel characteristics of the organisms, with some possible links to other mid-southern European countries.